An amperometric biosensor with human CYP3A4 as a novel drug screening tool.
We developed a biosensor based on the redox properties of human CYP3A4 to directly monitor electron transfer to the heme protein. Enzyme films were assembled on gold electrodes by alternate adsorption of a CYP3A4 layer on top of a polycation layer. Direct, reversible electron transfer between the electrode and CYP3A4 was observed with voltammetry under anaerobic conditions. In the presence of oxygen, the oxidation peak of the hemoprotein disappeared, and the reduction peak increased 2- to 3-fold. Addition of CYP3A4 substrates (verapamil, midazolam, quinidine, and progesterone) to the oxygenated solution caused a concentration-dependent increase in the reduction current in cyclic voltammetric and amperometric experiments. Product analyses after electrolysis with the enzyme film showed catalytic activity of the biosensor depending on substrate concentration, its inhibition by ketoconazole, and a minor contribution of H(2)O(2) to the catalytic cycle. These results suggest that electron exchange between the electrode and the immobilized CYP3A4 occurred, and that metabolic activity of the enzyme was maintained. Thus, important requirements for the application of human CYP biosensors in order to identify drugs or drug candidates as substrates or inhibitors to the attached enzyme are fulfilled.